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Coronavirus disease‐2019 (COVID‐19), caused by the novel severe acute respiratory−syndrome coronavirus‐2 (SARS‐CoV‐2), is a respiratory disease with an evolving and expanding list of systemic manifestations[^1^](#alr22661-bib-0001){ref-type="ref"}, [^2^](#alr22661-bib-0002){ref-type="ref"}, [^3^](#alr22661-bib-0003){ref-type="ref"} and a mortality rate that has yet to be fully clarified but is estimated at 1.4% to 3.2%.[^1^](#alr22661-bib-0001){ref-type="ref"}, [^4^](#alr22661-bib-0004){ref-type="ref"} The COVID‐19 pandemic has fundamentally shaken the perceptions and approaches to otorhinolaryngology medical practices and procedures. Many otorhinolaryngology procedures involve instrumentation of respiratory mucosal surfaces and proximity to a patient\'s airway for a period ranging from minutes to hours, and there has been concern that many of these procedures may be aerosol‐generating procedures (AGPs) that increase the risk of contracting COVID‐19 due to inhalation of airborne droplets or aerosols.[^5^](#alr22661-bib-0005){ref-type="ref"}, [^6^](#alr22661-bib-0006){ref-type="ref"}, [^7^](#alr22661-bib-0007){ref-type="ref"}, [^8^](#alr22661-bib-0008){ref-type="ref"}, [^9^](#alr22661-bib-0009){ref-type="ref"} The lack of studies within the otorhinolaryngology field assessing the aerosol‐generating potential of procedures involving mucosal surfaces pre‒COVID‐19 made it challenging to understand in an evidence‐based fashion the potential risks of SARS‐CoV‐2 transmission associated with instrumentation of the upper airway; that is, whether these procedures may be *infectious* AGPs. At the early stages of the pandemic, based on the risks of exposure to high viral load mucosal surfaces,[^10^](#alr22661-bib-0010){ref-type="ref"}, [^11^](#alr22661-bib-0011){ref-type="ref"} as well as on the lack of any immunity to SARS‐CoV‐2 and of any vaccines or effective treatments, an array of practice changes to protect health‐care workers and patients were recommended and instituted for otorhinolaryngology procedures involving upper airway mucosal surfaces.[^9^](#alr22661-bib-0009){ref-type="ref"}, [^12^](#alr22661-bib-0012){ref-type="ref"}, [^13^](#alr22661-bib-0013){ref-type="ref"}, [^14^](#alr22661-bib-0014){ref-type="ref"}, [^15^](#alr22661-bib-0015){ref-type="ref"}, [^16^](#alr22661-bib-0016){ref-type="ref"}, [^17^](#alr22661-bib-0017){ref-type="ref"}

Respiratory disease transmission can occur through contact (touching a contaminated surface followed by self‐inoculation of the eyes, nose, or mouth), droplet (inhalation in nasal/upper airway or direct inoculation of eyes, nose, or mouth), or aerosol transmission (inhalation into upper or lower airway) (Fig. [1](#alr22661-fig-0001){ref-type="fig"}).[^8^](#alr22661-bib-0008){ref-type="ref"}, [^18^](#alr22661-bib-0018){ref-type="ref"} In addition, airborne respiratory pathogen transmission is ill‐defined with proposed definitions of short‐range droplet (\<2 or 3 meters) vs long‐range aerosol transmission.[^19^](#alr22661-bib-0019){ref-type="ref"} When considering modes of transmission for SARS‐CoV‐2, it is important to recognize that airborne transmission remains controversial as a significant or common mode of transmission for viral respiratory diseases, such as influenza, severe acute respiratory syndrome (SARS), and Middle East respiratory syndrome (MERS).[^19^](#alr22661-bib-0019){ref-type="ref"}, [^20^](#alr22661-bib-0020){ref-type="ref"}, [^21^](#alr22661-bib-0021){ref-type="ref"}, [^22^](#alr22661-bib-0022){ref-type="ref"}, [^23^](#alr22661-bib-0023){ref-type="ref"} SARS‐CoV‐1 and SARS‐CoV‐2 both target the surface receptor angiotensin‐converting enzyme‐2 (ACE‐2) in humans as a means of entry,[^24^](#alr22661-bib-0024){ref-type="ref"}, [^25^](#alr22661-bib-0025){ref-type="ref"} and ACE‐2 is expressed on type II pneumocytes in the lung[^26^](#alr22661-bib-0026){ref-type="ref"}, [^27^](#alr22661-bib-0027){ref-type="ref"} and ciliated cells of nasal mucosa,[^27^](#alr22661-bib-0027){ref-type="ref"}, [^28^](#alr22661-bib-0028){ref-type="ref"} suggesting that there is a biologically plausible mechanism for an airborne route of transmission. Observational studies and models are emerging suggesting airborne transmission of SARS‐CoV‐2 can occur.[^29^](#alr22661-bib-0029){ref-type="ref"}, [^30^](#alr22661-bib-0030){ref-type="ref"}, [^31^](#alr22661-bib-0031){ref-type="ref"}

![Three possible mechanisms of respiratory pathogen transmission. Transmission can occur through self‐inoculation after contact with droplets that settle on surfaces, direct deposition/inspiration of infectious droplets in the mouth or nose and deposition on the eyes, as well as through airborne transmission with inhalation of aerosols. Short range (\<2 to 3 meters) aerosol transmission can be difficult to separate from droplet transmission and long‐range transmission for viral respiratory pathogens, including influenza and coronaviruses, remains controversial.](ALR-9999-na-g001){#alr22661-fig-0001}

Indoor airborne viral respiratory transmission risk is influenced by 4 factors: (1) aerosol and droplet properties; (2) indoor airflow; (3) virus‐specific factors; and (4) host‐specific factors. Herein we elaborate on known aerosol vs droplet properties, aerosol‐generating events, and concepts of indoor airflow. Combining principles of these elements with those of infectious transmission can inform simple yet typically effective measures for mitigating the concentration, distribution, and inhalation of viral aerosols in indoor settings.

Characteristics of indoor aerosol and droplet behavior {#alr22661-sec-0020}
======================================================

An aerosol is "a suspension of fine solid particles or liquid droplets in air or another gas,"[^32^](#alr22661-bib-0032){ref-type="ref"} and an aerosol can be usefully envisioned as a particle that follows the streamlines of the flowing gas (indoor air in our case) in which it resides. Yet, this definition does not fully encompass the wide range of airborne particle behaviors, which depend on particle size. The dominant method of classifying particle behavior is by size based on diameter, typically in micrometers (µm).

Generally, indoor aerosols exist as particles of diameter size of subnanometer to several hundred micrometers, and they may be most broadly defined as ultrafine (\<0.1 µm), fine (0.1‐2.5 µm), or coarse (\>2.5 µm).[^33^](#alr22661-bib-0033){ref-type="ref"} Although droplets are often discussed in some communities as distinct from aerosols, both are airborne particulate matter cast on a continuum of size. The definition of droplet is nebulous, and droplets have been variously defined as having diameters of \>5, \>10, or \>100 µm. However, this distinction has utility, as droplets should be thought of as particles that fall out of the air rapidly while aerosols do not and remain airborne indoors. Thus, characterization of the size of the particle is crucial for calculating particle deposition on surfaces, where particles above ∼10 µm in size are more likely to fall out of airflow streams and settle or impact onto surfaces (Fig. [2](#alr22661-fig-0002){ref-type="fig"}). Because a droplet is often a large particle consisting mostly of water, with an associated aerosol‐size nucleus (ie, a droplet nucleus), evaporation kinetics driven by conditions such as relative humidity, air temperature, and velocity determine a droplet critical size below which the droplet rapidly evaporates to form an aerosol with an appreciable indoor air lifetime and above which evaporation kinetics are slow enough that the droplet quickly settles out of the air.[^34^](#alr22661-bib-0034){ref-type="ref"}

![Suspension time of aerosols and droplets in indoor environments. (A) The relative sizes of aerosol and droplet particles are shown compared with a single coronavirus. (B) As particle size decreases, airborne suspension time increases---particles \>5 to 10 µm have suspension times on the order of seconds and are considered droplets, whereas particles with smaller diameter remain airborne much longer and are considered aerosol. For context, the time for a particle to fall 1 meter due to gravity can be calculated using its terminal settling velocity,[^77^](#alr22661-bib-0077){ref-type="ref"} and particles of 100, 10, 1, and 0.1 µm will settle a distance of 1 meter in 3.3 seconds, 5.6 minutes, 9.3 hours, and 39 days, respectively. Particle settling is important when the suspension time is less than the indoor air residence time, which is how long air resides indoors before being exhausted and replaced by fresh ventilation air. The suspension time is defined as amount of time for a particle of a given size to settle 1 meter with no air flow, as depicted by the black line. The influence of the number of ACHs is depicted; that is, particles with a suspension time of \>0.1 hour will be less likely to deposit on surfaces and will be cleared from a room with ≥10 ACHs, and those with suspension times \>1 hour will behave similarly when there is ≥1 ACH. Although ultrafine and smaller fine aerosols never appreciably settle due to gravity on surfaces indoors, they do deposit effectually on indoor surfaces by the Brownian diffusion mechanism.[^78^](#alr22661-bib-0078){ref-type="ref"} Note that the graph represents suspension times and indoor air times for well‐mixed environments, and does not include impact of local airflow, source proximity, or evaporation. ACH = air changes per hour.](ALR-9999-na-g002){#alr22661-fig-0002}

Aerosol and droplet descriptions and divisions are based on characteristic behaviors of particles from modeling and experimental data, but they do not account for the infectious composition of the particles. Often, descriptions of aerosol regarding infectious disease transmission have followed similar paradigms---with divisions based on particle size that can be inhaled into different respiratory regions (Fig. [3](#alr22661-fig-0003){ref-type="fig"}).[^8^](#alr22661-bib-0008){ref-type="ref"}, [^18^](#alr22661-bib-0018){ref-type="ref"}, [^35^](#alr22661-bib-0035){ref-type="ref"} To date, SARS‐CoV‐2 viral RNA has been detected predominantly in the \>1‐µm‐diameter range, with the majority of viral RNA detected in aerosols \>4 µm in hospitals with large outbreaks of COVID‐19.[^36^](#alr22661-bib-0036){ref-type="ref"} This study, in conjunction with particle lung deposition models (Fig. [3](#alr22661-fig-0003){ref-type="fig"}),[^32^](#alr22661-bib-0032){ref-type="ref"} suggests that a preponderance of viral‐laden infectious particles may deposit in the nasal airway.

![ICRP lung deposition model, predicted with fitted equations from Hinds.[^32^](#alr22661-bib-0032){ref-type="ref"} Total (solid black line) and regional deposition in NUA (gray dotted line), TB (hashed gray line), and AL (solid gray line) regions for light exercise with nasal breathing. A greater percentage of particles less than ∼1 to 2.5 µm deposit in the tracheobronchial and alveoli regions,[^79^](#alr22661-bib-0079){ref-type="ref"}, [^80^](#alr22661-bib-0080){ref-type="ref"} whereas larger particles deposit in the upper airway. Respirable aerosols are defined as particles \<10 µm in diameter and inhalable aerosols as \<2.5 µm.[^8^](#alr22661-bib-0008){ref-type="ref"} AL, alveolar; ICRP = International Commission on Radiological Protection; NUA, nasal upper airway; TB = tracheobronchial.](ALR-9999-na-g003){#alr22661-fig-0003}

Aerosol emissions from breathing, talking, coughing, singing, and sneezing {#alr22661-sec-0030}
==========================================================================

With regard to aerosol‐ or droplet‐generating expiratory actions, it is important to consider both the quantity and size range of emitted particles, as well as the velocity of the generating or initial carrying event that impact the transport of particles (especially droplets).[^37^](#alr22661-bib-0037){ref-type="ref"} Breathing, talking, coughing, and sneezing generate aerosols and/or droplets, and aerosol generation with these actions is not uniform, with a high degree of variability from individual to individual.[^38^](#alr22661-bib-0038){ref-type="ref"}, [^39^](#alr22661-bib-0039){ref-type="ref"}, [^40^](#alr22661-bib-0040){ref-type="ref"}, [^41^](#alr22661-bib-0041){ref-type="ref"}, [^42^](#alr22661-bib-0042){ref-type="ref"} In addition, aerosol generation in those with viral respiratory infections may be increased when compared with healthy individuals.[^38^](#alr22661-bib-0038){ref-type="ref"} With the exception of sneezing, which emits large droplets with central tendencies of particles at tens or hundreds of micrometers,[^43^](#alr22661-bib-0043){ref-type="ref"} studies have reported that these events generate more submicrometer than supermicrometer particles, that there is high variability among test subjects, and that the order of least‐producing actions is breathing followed by talking and then coughing.[^44^](#alr22661-bib-0044){ref-type="ref"} Moreover, newer work has demonstrated that speech generates hundreds or thousands of sub‐ and supermicrometer particles per second,[^45^](#alr22661-bib-0045){ref-type="ref"} and that emission rates correlate with the loudness of the speech.[^46^](#alr22661-bib-0046){ref-type="ref"} Singing and sustained vocalization also have increased emission rates,[^47^](#alr22661-bib-0047){ref-type="ref"}, [^48^](#alr22661-bib-0048){ref-type="ref"} and singing in close proximity in an enclosed space was recently linked with a large documented cluster of COVID‐19 cases associated with a choir practice highlighting the concern for airborne transmission.[^29^](#alr22661-bib-0029){ref-type="ref"}

Aerosol‐generating procedures {#alr22661-sec-0040}
=============================

The US Centers for Disease Control and Prevention (CDC) defines "aerosol‐generating procedures" (AGPs) as procedures with the potential to generate infectious respiratory particles at higher concentrations than breathing, coughing, sneezing, or talking (Table [1](#alr22661-tbl-0001){ref-type="table"}), or procedures that create uncontrolled respiratory secretions.[^49^](#alr22661-bib-0049){ref-type="ref"}, [^50^](#alr22661-bib-0050){ref-type="ref"} As also noted by the CDC, the list of AGPs is both limited in accuracy and completeness. The limited data on airborne transmission risks with most commonly performed medical procedures involving mucosal surfaces has made it challenging to arrive at a unified consensus defining otolaryngology procedures that are AGPs. The current CDC list of *infectious* AGPs includes some otolaryngology‐associated procedures, among them open suctioning of airways, intubation, and bronchoscopy.[^49^](#alr22661-bib-0049){ref-type="ref"} Recent work examining endonasal procedures and mastoidectomy has demonstrated droplet dispersion with high‐speed endonasal drilling[^51^](#alr22661-bib-0051){ref-type="ref"} and drilling of the mastoid,[^52^](#alr22661-bib-0052){ref-type="ref"} respectively. Aerosols in the 1‐ to 10‐µm‐diameter range were observed after nasal endoscopy, endonasal electrocautery, or high‐speed endonasal drilling.[^53^](#alr22661-bib-0053){ref-type="ref"} Most procedures listed as AGPs have limited or no data characterizing particle size‒resolved emission rates, resulting characteristics of indoor particle transport, or quantification of infectious agents recoverable from emitted aerosol.

###### 

CDC\'s list of aerosol‐generating procedures[^\*^](#alr22661-tbl1-note-0001){ref-type="fn"}

  -------------------------------
  Bronchoscopy
  Cardiopulmonary resuscitation
  Extubation
  High‐flow oxygen
  Intubation
  Manual ventilation
  Nebulizer delivery
  Noninvasive ventilation
  Open suctioning of airways
  Sputum induction
  -------------------------------

^\*^List of AGPs based on a meta‐analysis by Tran et al of health‐care worker infection from the 2003 SARS outbreak, assessing data from retrospective case series involving procedures generally thought to be aerosol generating. Intubation was noted as the highest risk procedure.[^48^](#alr22661-bib-0048){ref-type="ref"}

CDC = US Centers for Disease Control and Prevention; SARS

= severe acute respiratory syndrome.
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Indoor aerosol movement and transport {#alr22661-sec-0050}
=====================================

Aerosol transport in buildings has been well researched and the physics of particle movement in indoor environments is understood.[^54^](#alr22661-bib-0054){ref-type="ref"}, [^55^](#alr22661-bib-0055){ref-type="ref"}, [^56^](#alr22661-bib-0056){ref-type="ref"}, [^57^](#alr22661-bib-0057){ref-type="ref"}, [^58^](#alr22661-bib-0058){ref-type="ref"} In a room setting, particle emission from the mouth or nose is influenced by its initial velocity. A sneeze, for example, can generate an extremely high velocity initially (∼50 m/s), but it will quickly dissipate over a short distance (∼5 m/s after 0.6 meter),[^59^](#alr22661-bib-0059){ref-type="ref"} whereas talking generates a lower velocity at ∼3 m/s,[^60^](#alr22661-bib-0060){ref-type="ref"} with the initial airflow field likely dissipating completely within 1 meter from the mouth.[^61^](#alr22661-bib-0061){ref-type="ref"} Because the majority of generated particles are \<10 µm for all but sneezing, larger diameter droplets will fall to a surface quickly, but, for an aerosol without appreciable settling, the bulk indoor airflow governs its movement as the initial velocity dissipates.

In the indoor environment, bulk airflow is impacted largely by 2 forces: the first is the movement from thermal buoyancy of equipment and occupants; and the other is the forced‐air movement of the heating, ventilation, and air‐conditioning (HVAC) system. For aerosols, these mechanisms greatly increase the distance exhaled particles can spread indoors.[^62^](#alr22661-bib-0062){ref-type="ref"}, [^63^](#alr22661-bib-0063){ref-type="ref"} An HVAC system conditions and distributes air around a building using various amounts of recirculated and ventilation (fresh outdoor) air, and an aerosol emission can be transported from its point of origin to the entire HVAC zone or building due to the recirculation, although the concentration will diminish due to dilution and filtration.[^64^](#alr22661-bib-0064){ref-type="ref"} In one documented example from Guangzhou, China, Li et al[^30^](#alr22661-bib-0030){ref-type="ref"} observed that, in a poorly ventilated space, the transmission of SARS‐CoV‐2 could be traced to localized airflow, highlighting the importance of indoor local airflow patterns for COVID‐19 transmission.

Aerosol exposure risk and mitigation strategies {#alr22661-sec-0060}
===============================================

Transmission of a respiratory viral pathogen requires exposure to *and* successful inoculation with an infectious titer of virus. Opportunistic aerosol transmission due to local airflow between an aerosol source and susceptible host is an area of concern and controversy due to challenges in clearly delineating this mode of transmission from droplet transmission. Nevertheless, proximity to an aerosol or droplet source increases the risk of exposure and successful viral transmission, particularly as the distance between particle source (eg, airway during an expiratory event) and susceptible host decreases to \<1 meter,[^65^](#alr22661-bib-0065){ref-type="ref"} a typical situation during both physical examination and any otolaryngology procedure.

Guidelines for use of eye protection do not currently delineate between protective goggles or face shields; however, we advocate for use of face shields as they provide additional protection beyond shielding the eyes. Face shields are effective at preventing early exposure to cough‐ or sneeze‐generated aerosols by intercepting droplets and high‐velocity airborne particles before impacting on a face mask or respirator.[^66^](#alr22661-bib-0066){ref-type="ref"} Face‐shield efficacy is reduced as time increases after the expiratory event as aerosol particles are able to "slip" around the face shield[^66^](#alr22661-bib-0066){ref-type="ref"} when particle transport associated with bulk airflow takes over. At this point, the role of an effective face mask or respirator becomes critical. Of note, current clinical data is not clear cut on the efficacy of N95 masks over surgical masks in preventing disease transmission[^67^](#alr22661-bib-0067){ref-type="ref"}, [^68^](#alr22661-bib-0068){ref-type="ref"}, [^69^](#alr22661-bib-0069){ref-type="ref"}; however, a recent analysis has suggested that N95 masks are likely more effective than surgical masks at reducing coronavirus‐associated disease transmission.[^65^](#alr22661-bib-0065){ref-type="ref"}

Although long‐range viral respiratory pathogen aerosol transmission is controversial and has not been definitively established as a common mechanism of SARS‐CoV‐2 transmission to date, principles associated with bulk airflow can be used to help minimize risks of aerosol transmission. Reducing infectious aerosols can be achieved by increasing the building ventilation (dilution) rate and using higher efficiency filtration. Hospital‐based clinic rooms require a minimum of 6 air changes per hour (ACHs) and operating rooms (ORs) a minimum of 15 ACH, of which 3 at a minimum (in the OR only) are air changes with outdoor air,[^70^](#alr22661-bib-0070){ref-type="ref"} whereas, according to the American Society for Heating, Refrigeration, and Air‐Conditioning Engineers (ASHRAE), outpatient care facilities should have about 2 ACHs. The risk of aerosol transmission is likely highest in clinic settings, particularly office‐building‒based practices and older or repurposed buildings with poor ventilation or older HVAC systems with no or lower efficiency filtration.

Indoor air dilution to reduce aerosol exposure is the key strategy that ASHRAE recommends for building protection during the pandemic reopening phase,[^71^](#alr22661-bib-0071){ref-type="ref"} advocating for increasing ventilation air intake in buildings to 3 ACHs, roughly 3 to 5 times higher than the minimum ventilation standard in offices or similar building types.[^72^](#alr22661-bib-0072){ref-type="ref"} At 3 ACHs, the outdoor air dilution is able to remove about 95% of the contaminants indoors within 1 hour, assuming the space is well mixed. HVAC systems should be operated to increase ventilation (outdoor) air as much as the system constraints allow for optimization of these dilutional effects. Whenever possible, opening windows can increase crossflow and is also a simple and effective option for enhancing dilution and decreasing concentrations of indoor‐emitted aerosol.

HVAC systems in buildings usually employ intentional particle filtration, which will further diminish aerosol concentrations. Properly installed, the most efficient filter typically used (MERV 16) can remove \>95% of the 0.3‐ to 10‐µm‐size range of particles.[^73^](#alr22661-bib-0073){ref-type="ref"} Knowledge of the HVAC zones (what nonclinic rooms are connected to airflow from clinic rooms) may help inform how best to approach and optimize enhanced filtration that can remove aerosols and reduce risks of circulating infectious aerosols within an HVAC zone. Strongly increasing ventilation air and filtration may not be possible with all systems due to increased system strain or the configuration or age of the HVAC system. Especially in these, but in our opinion possibly all situations, there is a role for portable air cleaners with high clean air delivery rates (CADRs) to reduce aerosol concentrations in a room, such as a stand‐alone HEPA filter with a high flow rate.[^74^](#alr22661-bib-0074){ref-type="ref"}, [^75^](#alr22661-bib-0075){ref-type="ref"}, [^76^](#alr22661-bib-0076){ref-type="ref"} The CADR is the effective flow rate of particle‐free air supplied by the device. The impact a portable air cleaner will have in a room can be determined by dividing the CADR by the room volume. For example, a unit with a CADR of 200 ft^3^/min will effectively add 12 ACHs in terms of particle removal for a room that is ∼1000 ft^3^ (eg, for a room of 12 ft × 10 ft × 8.3 ft; CADR = 200 ft^3^/min × 60 min/h = 12,000 ft^3^/h; impact = CADR/volume = 12,000 ft^3^/h/1000 ft^3^ = 12 h^−1^ is equivalent to 12 ACHs).

The risk of long‐range aerosol transmission in an OR setting meeting current federal guidelines for ACH is likely minimized due to aerosol exhaust, dilution, and filtration. In this type of setting, the key transport mechanism for potential aerosol transmission relies on duration of exposure to local airflow within an OR between the emitter and a given target. Because aerosols move with bulk air, specific airflow design strategies can be used to control or mitigate exposure to pathogens indoors. Awareness of the location of the air‐handling vents and the general direction of airflow may be helpful in orienting patient positioning to maximize airborne particle movement away from the health‐care provider. However, given the complexity of assessing and modeling airflows, impacts of such changes to risks of infectious airborne transmission will likely need to be assessed on a case‐by‐case basis.

Conclusion {#alr22661-sec-0070}
==========

The risk of long‐range airborne transmission of SARS‐CoV‐2 remains controversial; however, the nature of an otolaryngology practice makes it plausible that the proximity to a patient\'s airway during elements of the physical examination and some otorhinolaryngologic procedures carries a risk of opportunistic aerosol transmission due to short‐term viral exposure at a high concentration or cumulative viral exposure over time. Awareness of local airflow patterns within a clinical space can help orient patient positioning to enhance aerosol movement away from the provider. The grim reality is that the true measure of protection will be tracking COVID‐19 among health‐care workers at high risk for droplet and aerosol exposure, which will be challenging to separate from ongoing community spread. By combining enhanced HVAC or portable air‐cleaner filtration with increased ventilation, clinic spaces can be prepared to better protect occupants from possible aerosol transmission. These actions will narrow the key transport mechanism for potential aerosol transmission to rely on local air movement between the emitter and a given target, which is a mechanism that can be mitigated with the use of face shields and respirators. This approach can improve overall clinical safety and allow clinics to remain operational as regional surges in cases occur. As we learn more about COVID‐19 transmission, understanding the principles of infectious transmission, airborne particle and droplet generation, and concepts of indoor airflow will help us to make informed and rational decisions on escalation or de‐escalation of our current societal and institutional guidelines for AGPs.
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